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ABSTRACT: 

A9C  tfhatlerits: 

7h«  results  this  month  arc  of  vary  doubtful  value.  We  had  not  taken  the 
precaution  of  purifying  the  air  used  during  equilibration  since  the  compressor 
intake  mas  in  a  non-vapor  contaminated  area  in  a  room  away  from  any  other 
operations.  During  much  of  the  squilibratlon  in  this  period  the  compressor 
room  mas  being  painted  and,  unfortunately  no  one  thought  about  carbon  con¬ 
tamination  until  an  explanation  for  unexpected  results  was  necessary.  We 
are  reporting  the  results  obtained,  but  feel  that  the  only  conclusion  is 
that  organic  vapors  make  all  the  ageing  materials  give  equivalent  results. 

This  In  itself  is  rather  interesting,  if  me  knew  what  to  make  of  it. 

Mustard: 

Calculations  mare  made  on  the  amount  of  mustard  adsorbed  to  get  a  aonomolecular 
layer  on  PCC  CVS  carbon  and  then  ths  amount*  adsorbed  assuming  no  zd*crpt!on 
fer  pores  below  designated  diameters.  This  would  give  t m  an  idea  as  to  wfc-t 
effect  impregnante  could  have  on  desorption  by  occupying  pores  and,  secondly 
what  part  of  any  austard  loading  might  be  expected  to  be  in  outer  pores.  The 
mustard  molecule  was  assumed  be  cubic  and  have  normal  liquid  density. 

Using  available  area  from  10  A  ports  and  up  6?  g.  of  H/lCO  g.  of  C  mould 
give  a  monofllm,  from  16  5  pores  awl  up  £3  fl.,  20  j?  and  up  Ik  g.  of  H, 

30  it  and  up  3  g.  of  H,  etc.  We  have  stalled  desorption  at  H  loading!  from 
about  £  to  So  g./lOO  g.  of  C.  As  an  approximation  complete  void  or  pore 
filing  mould  be  around  110  g.  of  H/100  g.  of  C. 

A  matter  of  Impregnation*  and  treatments  were  given  carbon  and  mustard 
desorption  measured  from  them.  About  the  esaw  results  as  have  been  previously 
reported  resulted.  Ispregnants  generally  increase  the  desorption  rats.  Treat¬ 
ments  with  aqueous  acid  solutions  were  generally  beneficial,  however.  The 
results  with  non-volatile  acids  where  acid  mas  retained  by  the  carbon,  i.e., 
H2S04  and  H3P0,  ^ ve  only  moderate  to  no  effect.  The  volatile  acids  HC1, 

HN03,  CH3C0GH  gave  definite  improvement  ir.  uost  cases.  In  the  latter  case 
no  acid  was  retained  as  measured  by  weight  change  cf  the  carbon.  Acids 
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absorbed  In  the  pore  structure  probably  balance  the  surface  effect  byloccupying 
space  otherwise  available  for  austard.  Of  course,  we  are  measuring  rate  of 
reaction  more  than  equilibria  so  diffusion  from  inner  pores  would  presumably 
always  show  reduced  rates  by  our  method. 

A9C  tfhetlerite,  V205>  Hg(CN)2,  HgBr2,  Mo03  all  showed  increased  desorption  as 
did  ethanolamine  and  sulfamic  acid.  Of  the  volatile  acids,  HN03  showed  the 
least  desorption  after  a  long  tiae.  If  any  nitric  acid  were  retained  it  would 
oxidize  austard.  The  carbon  ash  nitrates  alght  also  oxidize  austard.  Since 
the  Initial  rate  was  the  saae  as  HC1  and  acetic  acid  there  would  be  no  advantage 
In  the  use  of  nitric  acid. 

On  the  possibility  that  acid  washing  removes  ash  which  increased  desorption, 
strong  HC1  solution  was  used  several  tiaes  on  carbon.  No  increased  benefit 
was  obtained. 

CCWCLUSIOBS: 

1.  Several  inorganic  salts  or  oxides  had  the  sane  general  effect  as  organic 
material*  In  increasing  the  desorption  rate  of  mustard  from  carbon. 

2.  Treatment  of  carbon  with  volatile  acids  decreases  the  desorption  rate, 
while  treatment  with  non-volatile  acids  have  only  miner  effects. 

RESULTS: 

A SC  Whetlerite: 

The  whetlerites  tested  this  month  were  described  last  month.  Equilibration, 
ageing  and  testing  were  done  under  standard  test  conditions  already  described. 
Equilibration  at  0O5K  RH  to  constant  weight  takes  around  20  +  hours,  so  we 
normally  run  for  Ui  to  U8  hours.  Air  flow  is  about  3.?  l./ain.  and  thus  around 
10,000  liters  of  air  are  used.  During  the  period  of  last  month  the  room  con¬ 
taining  the  compressor  and  the  laboratory  was  being  painted.  The  effect  of 
organic  vapors  on  carbon  is  obvious  and  we  have  always  been  careful  in  make-up 
and  drying  to  avoid  ary  contamination.  CK  tests  are  run  in  an  area  where  no 
organic  work  is  done  and  it  was  felt  unnecessary  to  treat  the  air.  For  some 
reason  the  paint  solvent  problem  did  not  occur  to  us  until  after  the  tests. 

As  can  be  seen  In  Figure  1  and  Table  I,  results  indicate  no  advantage  of  soda 
ash  treatment  as  did  earlier  data.  However,  ageing  at  5>0*C.  was  more  severe 
than  usual.  At  present  we  are  assisting  that  adsorbed  organic  vapors  have 
changed  the  picture  and  are  making  no  conclusions. 

Chromate  analysis  are  not  complete  In  this  series.  Those  available  are  reported 
in  Table  II.  We  hesitate  to  draw  conclusions  from  them  but  there  Is  an  indica¬ 
tion  that  Cr^e  reduction  during  ageing  is  not  fh«  reason  for  the  results  on  CK 
life  and  that  another  effect  such  as  the  paint  solvent  adsorption  is  responsible 
for  our  results. 


TABLE  I 


CK  TUBE  TESTS 


Bed 

Squtl.  : 

Corrected 

•Mg.  CK 

Met 

Depth 

Mg. 

U eight 

Life 

per 

Ueight 

Sample 

cm. 

CK 

fl. 

min. 

fl. 

Change,  m 

ASCM-li  (Standard  Solution  pluj 

* 

5-0 

721 

9.5^U3 

119,5 

75.6 

-  93.8 

2%  Sa*C03)  Initial  Life 

* 

6.0 

958 

11  ,li325 

153.5 

83.8 

-  62.8 

Aged  2k  hours  at  69  *C. 

♦ 

6.0 

hkS 

11.U176 

71.3 

39.0 

+  69.8 

♦ 

9.0 

870 

17.1239 

139.5 

50.7 

+  88.8 

* 

9.0 

6lk 

16.9921 

96,3 

36.1 

*■153.9 

« 

11.0 

9kk 

20.7683 

1<1.2 

U5.5 

♦250.3 

Aged  2k. 5  hours  at  65  *C. 

6.0 

338 

11.5377 

5a. 1 

29.2 

+101.1 

ASC-5  (Standard  Solution) 

• 

6.0 

U63 

11.259a 

?U.l 

ai.i 

♦  53.3 

Aged  2k  hours  at  65*0. 

♦ 

7.7 

721 

U.ah98 

115  a 

a9.9 

+  sa. 3 

• 

9.0 

977 

16. 882-. 

1 56-6 

57.6 

+100.5 

Aged  2A.5  hour*  at  65*C. 

6.0 

I4OI 

Il.b23b 

6a.  1 

35.1 

8.1 

623 

19.3756 

99.6 

ao.5 

mm 

ASCN-6  (Standard  Solution  plus 

« 

6.0 

328 

11.2721. 

52.6 

28.1 

♦  80.8 

□  .S'?  Ha2C03)  Aged  2k  hours  at  65“C. 

* 

10.0 

10L8 

18.8851 

167.7 

59.  a 

♦  225.6 

Aged  2k. $  hours  at  65*C. 

6.0 

366 

U.68A‘> 

58.  ,5 

31. a 

m* 

7.8 

638 

19.12^3 

102,  a 

as. a 

- 

Aged  6  day*  at  50*C. 

* 

6.0 

2ua 

11.3736 

a5.5 

25.0 

- 

A5CN-7  (Standard  Solution  plus 

• 

6.0 

250 

11.9796 

ao.o 

20.9 

♦  31. a 

8. 2^  BaOH)  Aged  6  days  at  50°C. 


*  Designates  samples  equilibrated  while  painter*  were  In  building. 

Above  tests  run  at  80-80  RH,  1.56  lpa>.  Ji.00  mq.  CK  per  liter 
Tube  cross  section  *  2.77  sq.  cm. 


-  u  - 

TABLE  II  ' 
CHROMATE  ANALYSIS 


%  CrOz 

%  CrO*t 

%  CrO, 

%  Cr05 

90* 

Unequi  li- 

Aged  6  days  50* 

Aged  2 U  hours  65° 

Aged  2h  hours 

%  Na,C0, 

brated 

AR 

Dry 

AR 

m 

AR 

ASC-5 

0 

2.22 

ASOr-6 

0.8 

2.08 

1.53 

1.7U 

-  ■ 

ASCV-1* 

2 

2.05 

1.29 

1.1x6 

i.6ix 

1.30 

(2l*.5  hrs.  ■ 

1.57 

ASCH-3 

5 

1.95 

0.56 

0.88 

ASCli-7 

10 

3.08 

1.78 

1.88 

0.62 

0.86 

The  whetlerites  were  leached  by  shaking  three  hours  In  100  al.  7N  HH40H. 
Dilutions  were  aade  and  optical  density  read  on  spectrophotometer.  The 
results  ware  corrected  to  a  dry  weight  basis  by  drying  duplicate  samples 
and  determining  amounts  of  Moisture  present. 

Results  are  expressed  as  percent  CrOj. 

Mustard: 

For  purposes  of  general  information  calculations  were  made  to  find  the  avovnt 
of  mustard  adsorbed  on  CVS  carbon  assuming  a  monomolecular  film  on  the  surface. 
The  carbon  surface  area  was  taken  from  the  pore  diameter,  cumulative  surface 
area  curve  determined  from  the  water  adsorption  isotherm.  Tht«  the  amount  of 
H  adsorbed  from  the  area  available  on  pores  above  10  X,  1?  A,  20  X  diameter 
was  determined  and  the  results  arc  plotted  in  Figure  2. 

The  volume  of  one  molecule  of  mustard  assuming  normal  liquid  density  is 
207  cubic  Angstroms.  Assuming  cubic  form  the  area  of  one  face  is  35  A z  and 
the  side  is  5.9  A.  Since  67  g.  of  H  as  a  monolayer  can  be  picked  up  by 
100  g.  of  carbon  on  pores  above  10  X  diameter,  it  should  be  possible  to  make 
mustard  adsorption  irreversible  at  room  temperature  by  surface  treatment  of 
the  carbon.  However,  pore  plugging  would  have  to  be  avoided  and  the  preferred 
situation  would  be  alteration  of  atoms  only.  For  example,  removing  any  polar 
bonds  so  that  the  ethylene  group  of  the  H  would  be  held  by  C. 
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MUSTARD: 


Procedure: 

A.  The  samples  for  this  month,  consisting  of  inorganic-  impregnants,  acid  dips, 
acid  washes  and  organic  Impregnants  were  prepared  following  the  procedure 
outlined  In  Monthly  Report  Mo.  5.  This  procedure  should  be  corrected  In 
that  the  samples  were  dried  overnight  rather  than  for  three  hours,. 

The  adsorption  of  mustard  was  completed  by  placing  the  carbon  treated  sample 
in  flat  glass  containers  and  then  In  a  desiccator  over  mustard. 

B.  The  rate  of  water  desorption  of  mustard  was  determined  following  the  procedures 
reported  in  Monthly  Rtport  No.  I4. 

Results: 

TTT‘ 

The  following  tables  summarize  the  results  of  the  desorption  runs  using  various 
loadings  and  dipping  solutions.  The  figures  are  graphical  interpretations  of 
the  same  tables.  The  reference  lines  for  ordinary  CWS  carbon  at  10?  and  20? 
mustard  loading  were  taken  from  Monthly  Report  No.  5,  Figure  It, 

Due  to  an  error  in  selection  of  carbon,  samples  of  whetlerite  were  impregnated 
with  various  concentrations  of  thiodiglycol.  Upon  placing  these  samples  in  an 
oven  for  drying,  It  was  found  that  a  reaction  had  taker  place  for?  the  carbon 
was  completely  ashed  at  a  temperature  below  105 *C. 

TABLE III 


DESORPTION  OF  MUSTARD  FROM  CARBON  (UHETLERITE) 

Whetlerite  -  2.0000  g. 

■H"  -  0.1405?  g.  H/C  -  20.3? 

H20  -  liOO  cc. 


Sample 

Time 

nH"  Desorbed 

"R*  Desorbed 

No. 

Min. 

Mq. 

vt.  ? 

1 

60 

25.8 

6.14 

2 

70 

25  .It 

6.3 

3 

130 

39.9 

9.3 

U 

205 

52.9 

13.0 

5 

265 

60.7 

15.0 

6 

335 

69.0 

17.0 

7 

390 

71.2 

18.3 

8 

1450 

77.1 

19.0 

7 

1515 

102.6 

25.3 

TABLE  IV 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  in  10$  NHaVCK  Solution) 


CWS  Carbon  - 

1.9330  g. 

NH4TJ03 

0.06?9  g. 

WH" 

0.?300  g.  -  H/C 

-  U0.25? 

h2o 

liOO  cc. 

Sample 

Time 

"H"  Desorbed 

"H”  Desorbed 

No. 

Min. 

....  ..  MS.  _  . 

yt.  . .. 

1 

20 

hi. 7 

5-.U 

2 

80 

39.1 

ll.ii 

3 

155 

125.5 

16.1 

h 

215 

139.2 

17.8 

5 

275 

178.3 

22.9 

6 

335 

190.8 

21.5 

7 

1L50 

3U0.5 

L3.7 

TABLE 

V 

DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  In  10*  Hq(CT),  Solution) 


CHS  Carbon 

-  1.713  g. 

Hg(CN)2 

-  0.291  g. 

•H" 

-  0.2625  g.  -  H/C 

»  15.352 

H20 

-  1(00  cc. 

Sample 

Time 

"Hrt  Desorbed 

"H"  Desorbed 

No. 

Min. 

Mg. 

Wt.  % 

1 

U5 

10.6 

U.o 

2 

120 

17.0 

6-L 

3 

180 

19.1 

7o 

h 

2hO 

23.9 

9.1 

5 

300 

26.3 

10.0 

6 

360 

31.5 

12.0 

7 

lh70 

h9.h 

18.8 

-  7  - 


TABLE  VI 


DESORPTION  OF 

MUSTARD  FROM  CARBON  (Dipped  in  : 

10%  HflBr,  Solution) 

CVS  Carbon 

-  l.?96  g. 

HgBr2 

-  O.bOb  g.  -  HgBz'j/Z  *  25, 3^ 

"Hn 

-  0.2696  g. 

-  Hyt  -  16.9 % 

H20 

-  bOO  cc. 

Staple 

Tine 

ttHn  Desorbed  nH"  Desorbed 

No. 

Min, 

. . wt.  %  ... 

1 

30 

?.3 

1.9 

2 

60 

6.7 

2.9 

3 

120 

10.1 

3.7 

b 

180 

10.8 

b.O 

9 

2liO 

lb. 3 

9.3 

6 

300 

17.6 

6.? 

7 

360 

19.9 

7.b 

8 

132? 

31.6 

11.7 

9 

138? 

32.9 

12.2 

TABLE 

VII 

DESORPTION  OF  MUSTARD  FROM  ASC  WHETLERITE 

Vhetlerite 

2.0027  g. 

Mustard 

O.SbbO  g. 

(H/t 

h 2.1%) 

Water 

bOO  cc. 

Staple 

Tiae 

"H"  Desorbed 

“H"  Desorbed 

No. 

Min. 

afl. 

Wt.  % 

1 

3? 

lbl.6 

16.8 

2 

9? 

217.8 

29.8 

3 

12? 

21*6.1 

29.2 

b 

llbl 

379.9 

bb.9 

9 

1186 

377.9 

bb.8 

f 

1291 

389.6 

b?.7 

7 

1?06 

399.7 

b7„  3 

. 

•'  ''  J  '  t 

1 


J  >  *  i  i 
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TABLE  VIII 

DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  in  CuC03-Cu(0H2)  Solution 

Basis :  -  10%  Cu  present) 


CHS  Carbon 

Cu 

"H" 

Vatar 


1.8017  g. 
0.2013  g. 
0.3519  g. 
1*00  cc . 


cu/c  -  ii.15% 
H/t  -  19.5% 


Sample 

Time 

,rHn  Desorbed 

Desorbed 

No. 

Min. 

Mfl.  _ 

Wt.  % 

1 

35 

5.U 

1.5 

2 

60 

7.9 

'2.2 

3 

120 

11.5 

3.3 

It 

180 

11*. 1 

U.o 

5 

255 

17.3 

5.1 

6 

320 

20.7 

5.9 

7 

375 

22.0 

6.5 

a 

WjO 

32.5 

9.2 

9 

1655 

5i».3 

15.5 

10 

1980 

61.7 

17.6 

TABLE  IX 


ION  OF  MUSTARD  FROM  CARBON  (Di 
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TABLE  a 


DESORPTION 

OF  MUSTAiTD  FROM  CARBON 

(Dipped  in  10"'  Ethanol  amine  Solution) 

CVS  Carbon  - 

1.8500  g. 

Sthanolamine  - 

0.1559  g. 

"Hn 

0 . 3476  g.  -  H/t  -  18.8? 

Water 

liOO  cc . 

Sample 

Time 

°K"  Desorbed'  "Hr 

1  Desorbed 

No. 

Min. 

A<?.  . . 

Wt.  % 

1 

15 

6.55 

2.0 

2 

L5 

11.5 

3. It 

3 

75 

17.2 

4.9  5 

h 

130 

25.9 

n  \  < 
r  • 

5 

208 

32.4 

9.3 

6 

230 

39.6 

11.4 

7 

340 

46.4 

13.4 

8 

liOO 

49.8 

14  3 

DESORPTION 

TABLE  XI 

OF  MUSTARD  FROM  CARBON  (Dipped  in 

18?  Sulfamic  Acid  Solution) 

CWS  Carbon  - 

1.7190  g. 

Sulfamic  Acid  - 

0.2389  g. 

"H" 

0.375U  g.  - 

■  H/t  -  21.3? 

Water 

liOO  cc. 

Sample 

Time 

"H”  Desorbed  ’*Hf*  Desorbed 

No. 

Kin, 

-_Mg. 

wt.  % 

1 

15 

10.2 

2.7 

2 

16 

16.4 

4.4 

3 

10D 

22.1 

5.9 

h 

182 

29.4 

7.8 

5 

235 

33.6 

8.9 

6 

295 

36.9 

'9,8 

7 

355 

IiO.2 

10.7 

8 

IUS 

42. 1 

n.2 

Best  Available  Copy 


10  - 


TABLE  XI 1 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  In  ICTb  H^SO^  Solution) 


CVS  Carbon 

-  1.8 79°  Q.. 

H2S04 

-  0.1561;  g.  -  H,S04/fc  -  8, 

n 

"H" 

-  0.3719  cf.  -  H/C  -  19.65? 

H20 

-  LOO  cc. 

Sample 

Tine 

"H"  Desorbed  "H'! 

'  Desorbed 

No. 

Min. 

Mg- 

Wt.  t 

1 

60 

18.3 

L:9 

2 

120 

23.1 

6,2 

3 

2U0 

28.2 

7,6 

L 

27.7 

7.5 

5 

L65 

3U-7 

9.3 

6 

575 

36, it 

9.8 

7 

1785 

53»1 

lU-3 

isa&jgg. 


DE90RPTI0M  OF  MUSTARD  FROM  CARBON  (Dipped  In  20%  H,SO*  Solution) 


Sanple 

No. 


1 

2 

3 

it 

5 

f, 

7 

8 
9 


CWS  Carbon 

-  1.14723  3- 

h2S04 

-  0.5L  g. 

"H" 

-  0.3280  g. 

h2o 

-  Loo  cc. 

Tine 

"H”  Desi 

£ i!L. 

_ ^ 

30 

60 

lit. 9 

92 

ia.6 

lljO 

16.0 

1105 

18.6 

1195 

19.5 

1215 

21  .it 

1555 

20.9 

1595 

21.7 

H,S04/C  •36.7* 
-  H /b  -  22.3- 


rbed  "H"  De»orbed 

wt  % 


h.6 

L.5 

li.88 

5.67 

5.97 

6.5 

6.L 

6.6 


TABLE  XIV 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  in  10 %  H^FCU  Solution) 


CW5  Carbon  -  1.7300  g. 

H3F04  -  0.27?  0.  -  H3P04 /C  -  16- OX 

”H"  -  0.2633  g.  -  H/t  -  13. 2X 


Sample 

Tlae 

"K"  Desorbed 

,THM  Desorbed 

No. 

Mtn. 

Kfl. 

Wt.  % 

1 

35 

U.l 

•  1.5 

2 

95 

6.7 

2.6 

3 

155 

7.h 

2.8 

h 

2liO 

‘  C  8.9 

3. 'ft 

5 

300 

9.5 

3.6 

6 

360 

10.5 

lt.0 

7 

b20 

11.5 

it.i; 

8 

lb35 

13.8 

5.3 

9 

II180 

11.6 

5.5 

TABLE  XV 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  in  HCl  Solution) 

CWS  Carbon 

—  1.8b58  2 . 

HCl 

_  . 

"H" 

-  0.3878  g.  -  K/C  -  19c 

h.% 

H20 

-  hoo  ec. 

Sample 

Time 

"H*  Desorbed 

m”  Desorbed 

No. 

Min. 

-  -Mfl...  .  .  . 

.  Vt-  3  . 

1 

30 

3.2 

0.83 

2 

75 

u.O 

1,0 

3 

165 

6.0 

1.6 

h 

225 

l.h  .. 

1.9 

5 

285 

8.0 

2,1 

6 

350 

9.1 

2.3 

7 

1350 

23-3 

6.0 

8 

1M.0 

27.9 

6.2 

9 

1515 

2  b .  6 

f.h 

10 

1635 

25.9 

6.7 

TABLE  XVI 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  In  HAc  Solution) 


CWS  Carbon  -  1.9995 -g. 

HAc 

"H" 

-  0.31*62  g.  -  H/t  - 

17  a%  ... 

H20 

-  1*00  cc . 

Sanple 

Time 

"Hn  Desorbed 

"H*  Deiorbed 

No. 

Min. 

Hfl.' . 

wt.  % 

1 

30 

2.6 

0.8 

2 

90 

3.5 

1.1 

3 

130 

5.0 

1.5 

1* 

210 

5.5 

1,6 

5 

300 

6.8 

2.0 

6 

360 

8.0 

2.3 

7 

1*20 

8.1* 

0.1* 

8 

l*5o 

9.2 

'V  a  , 

9 

iu*o 

21,1 

6  J 

10 

1500 

20,6 

6.0 

11 

1515 

20.3 

6.02 

12 

1575 

21,7 

6.3 

13 

161*0 

22.7 

6,6 

TABLE  XVn 

DESORPTION  OF  MUSTARD  FROM  JVRBON  (Dimed  in  10*  HNO-i 

i  Scl'ition) 

CWS  Carbon  -  2.001*6  y . 

HNO, 

aar 

"H" 

-  0.3853  -  H/t  -  19.2* 

Ha0 

-  1*00  CC  r 

Samnle 

Time 

"H"  D««orb*d 

*fH"  Desorbed 

No. 

Min. 

.  Ha. _ 

Wt-  % 

1 

30 

3.3 

0.9 

2 

90 

li.7 

1.2 

3 

ii*o 

5,3 

l.i* 

L 

215 

6.2 

1.6 

9 

275 

6.7  - 

1.8 

6 

335 

7.9 

2.1 

7 

395 

8.8 

2.3 

Q 

w 

1*55 

9-2 

2.1* 

•  ; 

11*35 

13.5 

3.5 

10 

11*95 

11*.  3 

*2  n 

j  •  : 

11 

1555 

11*. 3 

' J  A. «.  1  cx-i.  Ac  1  b  --  A.  v.  tit-  y. 
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Best  Available  Copy 


’4*. 


,1  1  is 


-  13  - 


TABLE  XVIII 

DESORPTION  OF  MUSTARD  FROM  CARBON  (Washed J 


times  with  cone.  HCl) 


Sample 

Bo. 


CWS  Carbon 
H20 


1.9992  Q. 
0.3811  g. 
LOO  cc. 


19.1$ 


«H"  Desorbed 


Ha. 

Ht.  % 

5.  c 

l.L 

6.9 

1.8 

10.9 

2,9 

12.0 

j.2 

16.3 

L.3 

19.9 

9.2 

2L.2 

6.  L 

26.8 

7.0 

91o9 

13.6 

9L.1 

la. 2 

60.  L 

19.9 

TABLE  XVIX 

nESORPTION  OF  riUSTARD  FROM 


'mnnarf  in  10*  HC1  Solution! 


Sample 

No. 


Ct/S  Carbon 

-  2.0011  gr 

"H" 

-  0.368L  g.  -  H 

H20 

-  LOO  cc. 

Time 

*Hn  Desorbed 

Mln,._ 

Ma„ 

60 

L.l 

90 

^.1 

120 

8 ,  It 

ISO 

9.7 

2h0 

12.2 

300 

19.6 

1170 

37.9 

1230 

LI.  3 

-  18. U* 


nKK  Desorbed 
tft.  % 


-  Ill  - 


TABLE  XX 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  {n  lOjHCl  -Solution 


CWS  Carbon 

-  2.0255  g. 

S'H” 

-  0.1932  g.  -  H/C 

-  9.6% 

Ha0 

-  Loo  cc. 

Sample 

Tiae 

"Hi!  Desorbed 

nHn  Desorbed 

No. 

Mii-u 

Mq  . 

Wi.  % 

» 

i 

21 

0.6 

0.3 

2 

60 

l.L 

0.7 

3 

180 

1.6 

1.0 

L 

2ii0 

2.7 

l.L 

5 

360 

3.95 

2.1 

6 

1315 

lh.7 

7.6 

7 

1365 

15.1 

7.5 

8 

1390 

3-6.Ii 

5,5 

fABLE  XXI 


DESORPTION  OF  MUSTARD  FROM  CARBON  (Dipped  in  10*  HNOv  Solution} 


CWS  Carbon  -  2.0023  g. 

■H"  -  0.21^8  g.  -  H/t  •  10.8% 

H20  -  LOO  ec. 


Sample  Time 

No.  Min. 


"H"  Desorbed 


"IP1  Desorbed 


1 

2 

3 

L 

5 

v- 

7 

O 

v > 

9 

10 


23 

6o 

l8o 

2L0 

300 

395 

1L20 

lL8o 

1535 

1620 


6.6 

3.C 

5.L 

2„5 

ll.i 

5.1 

13.8 

6.L 

16.3 

7.6 

19.5 

9.1 

39.3 

18.3 

Lo.i 

IS.  6 

39.8 

16.5 

38.3 

17.8 

rmcr 


DISCUSSION: 


ASC  Whctlerlte: 

As  stated  in  the  Abstract,  coaments  on  the  data  on  A SC  Whetlerite  ag«:lng  this 
month  can  be  only  negative.  While  v*  have  not  proved  that  organic  sr  Lveit 
contamination  was  the  cause  of  the  disconcerting  results  obtained,  it  certainly 
is  a  very  likely  possibility.  Painting  in  the  compressor  room  was  ir  progress 
during  all  the  equilibrations  after  the  initial  tests.  Equilibrate or>  at  80%  RH 
takes  Ui  to  I18  hours  at  about  3.5  l./«in.  so.  around  10,00C  liters  of  con'aainated 
air  was  used.  We  have  placed  a  large  carbon  absorber  in  the  air  Hr*  to  avoid 
this  in  the  future. 

Mustard; 

Water  soluble  organics  such  as  sthanolaaint,  diaethylaalne  and  pyrld'n*  prelxsbliy 
increase  the  rate  of  austard  desorption  in  water  by  increasing  the  mustard  solu¬ 
bility  particularly  at  the  water  interface.  The  impregnation  with  mnterials 
such  as  ammonium  vanadate  and  ammonium  molybdate  where  the  salt  is  decomposed 
to  the  oxide  or  hydrated  oxide  leaves  solids  which  would  either  fill  or  plug 
inner  pores.  Their  effect  Is  probably  sore  in  this  area  than  in  changing  the 
picture  at  the  water  austard  interface. 

In  the  case  of  non-volatile  acids  such  as  sulfuric  and  phosphoric  thf  acids  on 
drying  retreat  to  the  inner  pores,  the  last  part  to  be  dehydrated,  and  thus 
occupy  the  areas  where  desorption  is  slowest.  Presumably  the  other  carrxm 
surface  was  benefited  by  acidification  and  the  two  effects  balance. 

Since  CWS  Carbon  is  exposed  to  air  at  relatively  high  temperatures  after  acti¬ 
vation,  one  can  presume  the  surface  to  be  oxygenated.  It  is  known  ;hat  hydrogen 
treatment  makes  the  surface  more  hydrophobic  and  C02  or  0fc  more  hydrophilic. 

While  hydrogen  ion  would  be  expected  to  sake  the  surface  more  hydro- hi lie  It 
would  probably  haw  more  tendency  to  bond  with  the  negative  Cl  on  m^istard. 

At  any  rate,  the  effect  of  washing  with  volatile  acids  appears  definite  and 
while  not  sufficient  to  prevent  desorption  ft  Is  a  lead.  W*  expect  to  try 
ion  exchange  retina  and  CWb  Carbons  after  hydrogen  treatment  in  the  near 
future . 


,/  y 
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